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CLAIMS 

1 m A compound which is selected from the DL-, D- or L- arginine salts of 

racemic or optically active isomers of 9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin-l-yl)- 
5-methyl-l-oxo-lH,5H-benzo [ij]quinolizine-2-carboxylic acid. 

2. A compound according to claim 1, which is selected from the DL-, D- or 
L- arginine salts of optically active isomers of 9-fluoro-6,7-dihydro-8-(4- 
hydroxypiperidin-l-yl)-5-methyM-oxo-lH,5H-benzo [i j]quinolizine-2-carboxylic acid, 
which selected compound is substantially free of any other 9-fluoro-6,7-dihydro-8-(4- 
hydroxypiperidin-l-yl)-5-methyl-l-oxo-lH,5H-benzo [i j]quinolizine-2-carboxylic acid - 
arginine salt stereoisomer. 

3. A compound of claim 2, which is selected from S-(-)-9-fluoro-6,7-dihydro- 
8-(4-hydroxypiperidin- 1 -yl)-5 -methyl- 1 -oxo- 1 H,5H-benzo[i j]quinolizine-2-carboxylic 
acid L-arginine salt and S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin-l-yl)-5-methyl- 
l-oxo-lH,5H-benzo [i j]quinolizine-2-carboxylic acid D-arginine salt. 

4. A compound of claim 2, wherein the weight ratio of S-(-)-9-fluoro-6,7- 
dihydro-8-(4-hydroxypiperidin-l-yl)-5-methyl-l-oxo-lH,5H-benzo[ij]qiu^ 
carboxylic acid L-arginine salt or S-(-)-9-fluoro-6 3 7-dihydro-8-(4-hydroxypiperidin-l-yl)- 
5-methyl-l-oxo-lH,5H-benzo[ij]quinolizine-2-carboxylic acid D-arginine salt to other 
stereoisomers of this salt is at least 95:5. 

5. A compound of claim 4, wherein the weight ratio of S-(-)-9-fluoro-6,7- 
dihydro-8-(4-hydroxypiperidin- 1 -yl)-5 -methyl- 1 -oxo- 1 H,5H-benzo [i j ] quinolizine-2- 
carboxylic acid L-arginine salt or S(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin-l-yl)- 
5-methyl-l-oxo-lH,5H-benzo[ij]quinolizine-2-carboxylic acid D-arginine salt to other 
stereoisomers of this salt is at least 99:1. 

6. S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- 
lH,5H-benzo[ij] quinolizine-2-carboxylic acid L-arginine salt of the formula I 

O 

COOH NH 

H 2 N^NH^^< H ^ H 2° 
H 2 / COOH 

Formula I 
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in which x denotes 0, 0.25, 0.5, 0.75, 1.0, 2.0 or 3.0 in a crystalline form. 

7. A S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- 
lH,5H-benzo [i j]quinolizine-2-carboxylic acid L-arginine salt according to claim 6, 
wherein x = 1 . 

8. A S«(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)- 5 -methyl- 1 -oxo- 
lH,5H-benzo [i,j] quinolizine-2-carboxylic acid L-arginine salt having the following X- 
ray powder diffraction data: (20): 14.02 ± 0.2, 14.82 ± 0.2, 19.28 ± 0.2, 22.12 ± 0.2, 22.96 
± 0.2, 23.46 ± 0.2, 28.36 ± 0.2. 

9. A S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- 
lH,5H-benzo [i j]quinolizine-2-carboxylic acid L-arginine salt having the following X-ray 
powder diffraction data: (20): 14.02 ± 0.2, 14.82 ± 0.2, 19.28 ± 0.2, 22.12 ± 0.2, 22.96 ± 
0.2, 23.46 ± 0.2, 28.36 ± 0.2; a DSC exotherm at 194. 93°C (onset at 189.42°C) and one 
endotherm at 251.26°C and a water content of between 4.0 and 4.4% by weight as 
determined by titration according to Karl Fischer. 

1 0. The S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 - 
oxo-lH,5H-benzo [i,j]quinolizine-2-carboxylic acid L-arginine salt according to claim 8, 
having an DSC exotherm at 194.93°C (onset atl89.42°C) and one endotherm at 
251.26°C. 

1 1 . The S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin-l-yl)-5-methyl-l- 
oxo-lH,5H-benzo[i j]quinolizine-2-carboxylic acid L-arginine salt according to claim 8, 
wherein the solubility in a solution of pH 9.5 is 30.0 mg/ml. 

12. The S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 - 
oxo-lH,5H-benzo[i j] quinolizine-2-carboxylic acid L-arginine salt according to claim 9, 
wherein the solubility in a solution of pH 9.5 is 30.0 mg/ml. 

1 3 . The S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)- 5 -methyl- 1 - 
oxo-lH,5H-benzo [i j]quinolizine-2-carboxylic acid L-arginine salt according to claim 8, 
wherein the mean mass diameter as determined by laser diffraction technique is less than 
or equal to 40 jam. 

14. The S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin-l-yl)-5-methyl-l- 
oxo-lH,5H-benzo [ij]quinolizine-2-carboxylic acid L-arginine salt according to claim 13, 
wherein the diameter is less than 32 (am. 

1 5 . The S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)- 5 -methyl- 1 - 
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oxo-lH,5H-benzo[i j]quinolizine-2-carboxylic acid L-arginine salt according to claim 8, 
wherein the density is between 0.57 g/cm 3 (untapped) and 0.64 g/cm 3 (tapped). 

16. The S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)- 5 -methyl- 1 - 
oxo-lH,5H-benzo[ij]quinolizine-2-carboxylic acid L-arginine salt according to claim 9, 
wherein the density is between 0.57 g/cm 3 (untapped) and 0.64 g/cm 3 (tapped). 

17. The S-(-)-9- fluoro-6,7-dihydro-8-(4-hydroxypiperidin-l-yl)-5-methyl-l- 
oxo-lH,5H-benzo[iJ]quinolizine-2-carboxylic acid L-arginine salt according to claim 6, 
wherein the water content is between 4.0 % and 4.4 % by weight as determined by 
titration according to Karl Fischer. 

1 8 . The S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)- 5 -methyl- 1 - 
oxo-lH,5H-benzo [i j]quinolizine-2-carboxylic acid L-arginine salt according to claim 8, 
wherein the water content is between 4.0 and 4.4% by weight as determined by titration 
according to Karl Fischer. 

19. The S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl) -5 -methyl- 1 - 
oxo-lH,5H-benzo [ij]quinolizine-2-carboxylic acid L-arginine salt according to claim 8, 
having an organic solvent content less than 0.05 % by weight as determined by gas 
chromatography. 

20. The S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 - 
oxo-lH,5H-benzo [i j]quinolizine-2-carboxylic acid L-arginine salt according to claim 9, 
having an organic solvent content less than 0.05 % by weight as determined by gas 
chromatography. 

21. The S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 - 
oxo-lH,5H-benzo [i j]quinolizine-2-carboxylic acid L-arginine salt according to claim 6, 
wherein the hygroscopicity is less than 3 % increase of weight upon storage for 14 days 
at up to 22% relative atmospheric humidity as determined by gravimetrically. 

22. S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- 
lH,5H-benzo [i j]quinolizine-2-carboxylic acid D-arginine salt having m.p. 241 - 243°C, 
and [oc] D 25 = -174.4° (c=l, methanol). 

23 . R-(+)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)-5 -methyl- 1 -oxo- 
lH,5H-benzo [i j]quinolizine-2-carboxylic acid L-arginine salt . 

24. R-(-h)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)- 5 -methyl- 1 -oxo- 
lH,5H-benzo [i j]quinolizine-2-carboxylic acid D-arginine salt having m.p. (DSC) 
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232.0°C, and [<x] D 25 = +171.4 0 (c=l, methanol) 

25 . R-(+)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- 
lH,5H-benzo [i j]quinolizine-2-carboxylic acid DL-arginine salt . 

26. A compound selected from RS-(±)-9-fluoro-6,7-dihydro-8-(4- 
hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- lH,5H-benzo [i j]quinolizine-2-carboxylic acid 
DL-arginine salt , RS-(±)-9-fluoro-6,7-dihydro-8-(4-hy^^ 

oxo-lH,5H-benzo [ij]quinolizine-2-carboxylic acid L-arginine salt or RS-(±)-9-fluoro- 
6,7-dihydro-8-(4-hydroxypiperidin-l^ [ij]quinolizine-2- 
carboxylic acid D-arginine salt. 

27. A process for the manufacture of S-(-)-9-fluoro-6,7-dihydro-8-(4- 
hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- 1 H,5H-benzo[i j ]quinolizine-2-carboxylic acid L- 
arginine salt comprising the steps of: 

a) dissolving S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)- 
5-methyl-l-oxo-lH, 5H-benzo[i,j]quinolizine-2-carboxylic acid with L-arginine in an 
organic solvent and water to form a solution; 

b) cooling the solution to provide a crystalline substance; 

c) isolating the crystalline form of S-(-)-9-fluoro-6,7-dihydro-8-(4- 
hydroxypiperidin-l-yl)-5-methyl-l-oxo-lH, 5H-benzo[ij]quinolizine-2-carboxylic acid 
L-arginine salt at < 35°C by filtration or centrifugation; and 

d) purifying and drying the crystalline form of S-(-)-9-fluoro-6,7- 
dihydro-8-(4-hydroxypiperidin-l-yl)-5-methyl-l-oxo-lH J 5H-benzo[ij] quinolizine-2- 
carboxylic acid L-arginine salt. 

28. The according to claim 27, wherein the molar ratio of S-(-)-9-fluoro-6,7- 
dihydro-8-(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- 1 H,5H-benzo[i j ] quinolizine-2- 
carboxylic acid to L-arginine is in the range from 1.0: 0.93 to 1.49. 

29. The process according to claim 27, wherein the molar ratio of S-(-)-9- 
fluoro-6,7-dihydro-8-(4-hydroxypiperidin-l-yl)-5-methyl-l-oxo-lH,5H-benzo[ij 
quinolizine-2-carboxylic acid to L-arginine is 1:1. 

30. The process according to claim 27, wherein the organic solvent is selected 
from acetone or acetonitrile. 

3 1 . The process according to claim 27, wherein the percentage of water in the 
solvent mixture is 20% - 80%. 
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32. The process according to claim 27, wherein the solution of step a) is stirred 
at 50 to 60°C. 

33 . A method for enhancing optical purity of S-(-)-9-fluoro-6,7-dihydro-8-(4- 
hydroxypiperidin-l-yl)-5-methyl-l-oxo-lH,5H-benzo[ij] quinolizine-2-carboxylic acid 

L-arginine salt comprising, 

(a) suspending a partially optically impure mixture of 9-fluoro-6,7- 
dihydro-8-(4-hydroxypiperidin-l-yl)-5-methyl-l-oxo-lH,5H--ben20 [i, j] quinolizine-2- 
carboxylic acid comprising 70% S-(-) isomer and 30% R-(+)- isomer to 97% S-(-) isomer 
and 3% R-(+)- isomer in water and organic solvent to form a suspension, 

b) adding an equimolar quantity of L-arginine to the suspension and 
heating suspension at 40 to 70°C to obtain a clear solution, and 

c) adding 2 to 3 times more of the organic solvent added in step a) and 
stirring at 0 to 45°C, for 1 hr to 5 hr, to effect the crystallization and isolating the 
product by filtration and drying. 

34. A composition comprising S-(-)-9-fluoro-6,7-dihydro-8-(4- 
hydroxypiperidin-l-yl)-5-methyM L " 
arginine salt according to claim 6 and a carrier, diluent, solvent or excipient. 

35. A composition comprising S-(-)-9-fluoro-6,7-dihydro-8-(4- 
hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- lH,5H-benzo[i j]quinolizine-2-carboxylic acid L- 
arginine salt according to claim 7 and a carrier, diluent, solvent or excipient. 

36. A composition comprising S-(-)-9-fluoro-6,7-dihydro-8-(4- 
hydroxypiperidin-l-yl)-5-me^ L " 
arginine salt according to claim 8 and a carrier, diluent, solvent or excipient. 

37. A composition comprising S-(-)-9-fluoro-6,7-dihydro-8-(4- 
hydroxypiperidin- 1 -yl)-5-me^ 

arginine salt according to claim 9 and a carrier, diluent, solvent or excipient. 

38. A composition comprising a compound selected from the group consisting 
of S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- 1 H,5H- 
benzo[i j]quinolizine-2-carboxylic acid D-arginine salt, S-(-)-9-fluoro-6,7-dihydro-8-(4- 
hyckoxypiperidin-l-yl)-5-methyl-l-oxo-lH,5H-benzo[ij]quinolizine-2-carbox 
DL-arginine salt, R-(+)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 - 
oxo-lH,5H-benzo[ij]quinolizine-2-carboxylic acid L-arginine salt, R-(+)-9-fluoro-6,7- 
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dihydro-8-(4-hydroxypiperidin- 1 -yl)-5 -methyl- 1 -oxo- 1 H,5H-benzo[i j]quinolizine-2- 
carboxylic acid D-arginine salt, R-(+)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin-l-yl)- 
5-methyl-l-oxo-lH,5H-benzo[ij]quinolizine-2-carboxylic acid DL-arginine salt, RS-9- 
fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- 1 H,5H- 
benzo[i j]quinolizine-2-carboxylic acid L-arginine salt, RS-9-fluoro-6,7-dihydro-8-(4- 
hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- 1 H,5H-benzo[i j]quinolizine-2-carboxylic acid D- 
arginine salt and RS-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin-l-yl)-5-methyl-l-oxo- 
lH,5H-benzo[i j]quinolizine-2-carboxylic acid DL-arginine salt and a carrier, diluent, 
solvent or excipient. 

39. A method for treating a disease caused by a microbial infection in a 
mammal comprising administering an effective amount of S-(-)-9-fluoro-6,7-dihydro-8- 
(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- 1 H,5H-benzo[i j]quinolizine-2-carboxylic acid 
L-arginine salt according to claim 6 to the mammal in need thereof. 

40. A method for treating a disease caused by a microbial infection in a 
mammal comprising administering an effective amount of S-(-)-9-fluoro-6,7-dihydro-8- 
(4-hydroxypiperidin-l-yl)-5-methyl-l-oxo-lH,5H-benzo[ij]quinolizine-2-carboxylic acid 
L-arginine salt according to claim 7, to the mammal in need thereof. 

41 . A method for treating a disease caused by a microbial infection in a 
mammal comprising administering an effective amount of S-(-)-9-fluoro-6,7-dihydro-8- 
(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- 1 H,5H-benzo[i j]quinolizine-2-carboxylic acid 
L-arginine salt according to claim 8, to the mammal in need thereof. 

42. A method for treating a disease caused by a microbial infection in a 
mammal comprising administering an effective amount of S-(-)-9-fluoro-6,7-dihydro-8- 
(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- 1 H,5H-benzo[i,j]quinolizine-2-carboxylic acid 
L-arginine salt according to claim 9, to the mammal in need thereof. 

43 . A method for treating a disease caused by a microbial infection in a 
mammal comprising administering an effective amount of a compound selected of the 
group consisting of S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin-l-yl)-5-methyl-l- 
oxo-lH,5H-benzo[i,j]quinolizine-2-carboxylic acid D-arginine salt, S-(-)-9-fluoro-6,7- 
dihydro-8-(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- 1 H,5H-benzo[i j]quinolizine-2- 
carboxylic acid DL-arginine salt, R-(+)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin-l-yl)- 
5-methyl-l-oxo-lH,5H-benzo[ij]quinolizine-2-carboxylic acid L-arginine salt, R-(+)-9- 
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fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)-5 -methyl- 1 -oxo- 1 H,5H- 
benzo[i j]quinolizine-2-carboxylic acid D-arginine salt, R-(+)-9-fluoro-6,7-dihydro-8-(4- 
hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- 1 H,5H-benzo[i j ]quinolizine-2-carboxylic acid 
DL-arginine salt, RS-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin-l-yl)-5-methyl-l-oxo- 
lH,5H-benzo[i j]quinolizine-2-carboxylic acid L-arginine salt, RS-9-fluoro-6,7-dihydro- 

8- (4-hydroxypiperidin-l-yl)-5-methyl-l-^^ 

acid D-arginine salt and RS-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin-l-yl)-5-methyl- 
l-oxo-lH,5H-benzo[iJ]quinolizine-2-carboxylic acid DL-arginine salt to the mammal in 
need thereof. 

44. A process for the manufacture of a compound selected from the group 
selected from the group consisting of S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin-l- 
yl)-5-methyl-l-oxo-lH,5H-benzo[ij]quinolizine-2-carboxylic acid D-arginine salt, S-(-)- 

9- fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- 1 H,5H- 

benzo[i j]quinolizine-2-carboxylic acid DL-arginine salt, R-(+)-9-fluoro-6,7-dihydro-8-(4- 
hydroxypiperidin-l-yl)-5-metiiyl-l-oxo-lH,5H-berLzo[ij]quinolizine-2-carbox acid L- 
arginine salt, R-(+)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- 
lH,5H-benzo[i j]quinolizine-2-carboxylic acid D-arginine salt, R-(+)-9-fluoro-6,7- 
dihydro-8-(4-hydroxypiperidin-l-yl)-5-methyl-l-oxo-lH,5H-benzo[ij]quinolm^ 
carboxylic acid DL-arginine salt, RS-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin-l-yl)-5- 
methyl-l-oxo-lH,5H-benzo[i,j]quinolizine-2-carboxylic acid L-arginine salt, RS-9- 
fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- 1 H,5H-benzo[i J ] 
quinolizine-2-carboxylic acid D-arginine salt and RS-9-fluoro-6,7-dihydro-8-(4- 
hydroxypiperidin- 1 -yl)-5-methyl- 1 -oxo- 1 H,5H-benzo[i j]quinolizine-2-carboxylic acid 
DL-arginine salt S-(-)-9-fluoro-6,7-dihydro-8-(4-hydroxypiperidin- 1 -yl)-5 -methyl-oxo- 
lH,5H-benzo[i j]quinolizine-carboxylic acid D-arginine salt comprising the steps of: 

a) suspending an entaniomer or racemic mixture of 9-fluoro-6,7- 
dihydro-8-(4-hydroxypiperidin- 1 -yl)-5-methyl-oxo- 1 H,5H-benzo[i j ]quinolizine- 
carboxylic acid in a C1-C3 alkanol solvent and adding an aqueous solution of DL, L or D 
arginine; 

b) stirring the mixture at 40-70°C for 10-45 minutes; and 
evaporating the solution to dryness under reduced pressure. 

45. A process according to claim 44, wherein the amounts used of S-(-)-9- 
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fluoro-6,7-dihydro-8-(4-hydroxyp^ 

benzo[i j]quinolizine-carboxylic acid and D-arginine are equal molar amounts. 

46. A process according to claim 44, wherein the solvent is selected from 

methanol, ethanol, or isopropanol. 



